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 Chapter 25 
 Awareness of Climate Change Impacts 
and Adaptation at Local Level in Punjab, 
Pakistan 
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 Abstract  Climate change awareness is an imperative to achieve sustainability in 
developing countries. Lack of awareness is a signiﬁ cant barrier to climate change 
adaptation in developing countries. Raising climate change awareness at the local 
level is critical for Pakistan as climate change impacts are exacerbating the number 
and extent of disasters in this disaster-prone country. Pakistan’s vulnerability to 
climate change impacts is very high (ranked 12th in the world). This research 
assesses the awareness of climate change impacts among the local planning ofﬁ cials 
in Punjab, Pakistan. The research contextualises its ﬁ ndings in the context of 
Pakistan’s resilience to deal with the adverse impacts of climate change given its 
unique and unusual set of socio-political circumstances. The ﬁ ndings of this chapter 
are based on a detailed survey conducted with local planning ofﬁ cials of Lahore, 
Pakistan. The survey explores the level of awareness of climate change, its causes 
and impacts in Pakistan. The survey and subsequent analysis in particular focuses 
on the potential role of use of Geographical Information System (GIS) in raising 
climate change awareness. 
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25.1  Introduction 
 Climate change is the most serious global environmental issue of the present time. 
It is a serious threat to the security and prosperity of the world in the twenty-ﬁ rst 
century. Increased awareness assists in preparing and implementing climate change 
adaptation measures, such as adjustments in natural and manmade systems to reduce 
the likely impacts of climate change. Raising climate change awareness at the local 
government level is critical for Pakistan as climate change impacts are exacerbating 
the number and extent of disasters in this disaster-prone country. According to a 
recently published index, Pakistan was ranked 12th on the list of countries most 
vulnerable to the impacts of climate change (IUCN  2009a ). This chapter provides 
an in-depth analysis of the survey conducted with 150 Union Council local ofﬁ cials 
of Lahore. This survey attempts to determine the level of climate change awareness 
among the local ofﬁ cials. 
 Climate change is a broad term and has been researched widely in many disci-
plines. However, the major focus of climate change research has usually been on 
scientiﬁ c analysis and its implications and overlooks the human dimension of cli-
mate change impacts in developing countries. The research on climate change 
awareness and its adaptation in developing countries is still in its early stages. 
 Environmental awareness of individuals, organisations and ﬁ rms is an indicator 
of how people respond to the negative impacts on their surrounding environment. 
Different studies in developed countries demonstrate that enhancing environmental 
awareness leads to better outcomes in planning and management of environmental 
resources (Ekpenyong  2009 ). According to Oxley ( 2010 ), increased sense of aware-
ness of and interest in disaster risk reduction in Pakistan can help to increase the 
disaster preparedness through developing and forecasting early warning and evacu-
ation systems. As some of these disasters, like ﬂ oods and droughts, are related to 
climate change, it makes good sense to investigate what is known about climate 
change impacts and adaptation among various sections of society. Local planning 
ofﬁ cials are a group of stakeholders in Pakistan and elsewhere that have strong 
inﬂ uence over physical development. Improvements in their level of climate change 
awareness can lead to better adaptation outcomes. 
25.2  Climate Change and Pakistan 
 Pakistan is geographically situated in South Asia between 24 and 37° N latitude and 
62–75° E longitude and lies on the western margin of the monsoon region of the 
world. Pakistan’s climate varies from temperate in the north to hot and dry tropical 
in the south. Temperatures and precipitation in Pakistan varies widely. Temperatures 
reach up to 52 °C in the central arid plains and are as low as −26 °C over the north-
ern mountains (Sultana et al.  2009 ). 
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 Pakistan is a poor country with a very large population suffering from many 
social, economic and political problems. Major cities of Pakistan are experiencing a 
high rate of population growth, ongoing degradation of agricultural land, potential 
water shortages and uneven distribution of resources. The current population of 
Pakistan in 2012 is 190 million. With an annual population growth rate of 2.2 % 
(Lieven  2011 ), it is growing faster than other regional countries such as India, 
Bangladesh, Sri Lanka and Nepal (Pakistan Views  2009 ). 
 Pakistan is already a resource stressed country suffering from water shortages 
and ongoing degradation of agricultural land. Climate change is an additional stress 
to the existing problems of this country. Temperatures have risen from 0.6 to 1 °C in 
coastal areas of Pakistan since the early 1900s (Shahid  2009 ). 
 One of the signiﬁ cant impacts of climate change on water resources in Pakistan 
is the unpredictable melting of glaciers leading to ﬂ ooding followed by decreased 
river ﬂ ows and groundwater due to shrinking/disappearing glaciers. According to 
IPCC Fourth Assessment Report ( 2007 ), “Glaciers in the Himalaya are receding 
faster than in any other part of the world and, if the present rate continues, the likeli-
hood of them disappearing by the year 2035 and perhaps sooner is very high if the 
Earth keeps warming at the current rate.” While there has been a disagreement 
among climate scientists on the 2035 date, the chief of the UN climate change panel 
has stressed that the devastating impacts of this glacier melting cannot be ignored 
(SMH  2010 ). 
 Punjab, the most populous and densely inhabited province of Pakistan, is highly 
reliant on the glacier melts for irrigation and potable water. About 90 million people 
live in the province that has an area of 205,344 km 2 . There are 36 districts of the 
Punjab Province and Lahore District is the provincial capital (Fig.  25.1 ). The cli-
mate of Punjab is generally arid, hot in summers and cool or cold in winters. The 
temperature in the cities of Punjab goes up to 46 °C in summer, and drops to near 
zero in winter. The Punjab province has ﬁ ve rivers:  Indus ,  Jhelum ,  Chenab ,  Ravi 
and  Sutlej . These rivers originate from mountains in Kashmir and are mainly fed by 
water from melting snows. They provide substantial surface and groundwater 
resources and fertility. About 50 % of Punjab’s land is cultivated using water from 
these rivers and groundwater (Piracha  2008 ). Eighty percent of the water in Punjab’s 
rivers is made up of glacier melts.
25.3  Research Methodology 
 The Punjab Province is selected for this research because it is the most populated 
and densely inhabited among all the provinces of Pakistan. Lahore District is 
selected for in-depth analysis of this research because Lahore is the second largest 
city in Pakistan and the provincial capital of the Punjab Province. This district is 
made up of both urban and rural areas. Most provincial head ofﬁ ces, policy makers, 
and experts are based in Lahore. Some National level organisations (Water and 
Power Development Authority, National Engineering Services Pakistan) are also 
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located in the Lahore City District. Opinion and policies of local ofﬁ cials in Lahore 
reﬂ ect and inﬂ uence other districts in Punjab. Lahore City District is divided admin-
istratively into nine towns. These towns are further subdivided into union councils. 
Lahore City District consists of 150 union councils. Each union council has planned 
and unplanned areas. These union councils have diversity in their socio-economic 
characteristics and physical conditions. 
 Union council was selected for the purpose of the survey because all existing 
members of each union council are local ofﬁ cials and are very close to their com-
munity. These local ofﬁ cials are well aware of the problems of their respective 
 Fig. 25.1  Punjab Province (Source:  http://upload.wikimedia.org/wikipedia/commons/1/19/
Punjab_Pakistan1.PNG ) 
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union council. This survey was conducted with a standard questionnaire to know the 
existing level of awareness of climate change impacts and adaptation measures 
among local ofﬁ cials in each union council of Lahore City District. Detailed sur-
veys of local ofﬁ cials were conducted from February to May 2011 in the union 
councils of Lahore City District. 
 Local ofﬁ cials (secretaries, union councils) were selected for detailed survey 
from union councils of Lahore. There are three secretaries for different administra-
tive functions/duties in each union council and are as follows: (1) Secretary, 
Community Development; (2) Secretary, Municipal Services; and (3) Secretary, 
Union Committees. 
 At least one secretary (out of three) named as a local ofﬁ cial was selected for a 
detailed survey from each union council. First priority was given to the Secretary, 
Community Development. In the absence of this secretary, the survey was con-
ducted with the Secretary, Municipal Services. Last priority was given to Secretary, 
Union Committees. Therefore 150 was the sample size of local ofﬁ cials in union 
councils of Lahore for the detailed survey. 
25.4  Functions and Responsibilities of Local Offi cials 
 Punjab Local Government Ordinance (PLGO) 2001 described the functions and 
responsibilities of union council local ofﬁ cials in detail. One of the functions and 
responsibilities of union council local ofﬁ cials is to collect and maintain statistical 
information for socio-economic surveys. It is also the responsibility of local ofﬁ -
cials to consolidate village and neighbourhood development needs and prioritise 
them into union-wide development proposals. Local ofﬁ cials also provide and 
maintain public sources of drinking water. They also work with other public, private 
or voluntary organisations, engaged in activities similar to those of the union. It is 
also the function of local ofﬁ cials to carry out projects of the approved Union 
Annual Development Plan by contracting out to the private sector. Local ofﬁ cials 
may seek the support of the Town Municipal Administration or District government 
for implementation of the Annual Development Plan. They also assist the relevant 
authorities in disasters and natural calamities, and assist in relief activities, includ-
ing de-silting of canals (PLGO  2001 ). 
25.5  Climate Change Awareness 
 Climate change is referred to as a clear, sustained change over several decades or 
longer in the components of climate, such as temperature, precipitation, atmo-
spheric pressure, or winds (Parliament of Australia  2008 ). Almost half of the 
respondents of the survey (53 %) were not aware of the phenomenon of climate 
change meaning that only 71 out of 150 respondents were aware of climate change 
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phenomena. It shows that the level of awareness about climate change among local 
ofﬁ cials is very low. 
 Lahore District has more urban areas than rural. Out of the 150 local ofﬁ cials 
from union councils of Lahore that were surveyed, 132 were from urban union 
councils, 17 were from rural union councils and 1 was from a union council that is 
both urban and rural. Respondents in all rural union councils were unaware of the 
climate change phenomena which demonstrate that local ofﬁ cials in urban areas of 
Punjab have higher awareness and literacy rates as compared to rural areas. 
 Deeper understanding of the climate change phenomena is also very low among 
local government ofﬁ cials in Pakistan as compared to other developing countries. 
For example, local government units in Philippines are aware and responsive to the 
need of climate change adaptation (Lasco et al.  2008 ). The extent of awareness 
about climate change among local ofﬁ cials of Lahore can be seen in Table  25.1 . 
Almost half of the local ofﬁ cials who claimed to be aware of climate change knew 
nothing beyond the phrase climate change. Very few local ofﬁ cials (6 % of all 
respondents) knew a great deal about the climate change phenomenon. It shows 
very high level of climate change ignorance among the local government ofﬁ cials in 
Punjab.
25.5.1  Climate Change Awareness and Education 
 Education is positively associated with environmental awareness such as climate 
change. According to Mainieri et al. ( 1997 ), Fransson and Garling ( 1999 ), and 
Raudsepp ( 2001 ), educated people are more concerned about their surrounding 
environment and they have better access to the information about the environment. 
Pakistan falls signiﬁ cantly behind many countries in providing access to education. 
Whatever education is available is of poor quality. Although Pakistan and India 
were at comparable literacy rates at partition in 1947, Pakistan now signiﬁ cantly 
falls behind India (Fair et al.  2010 ). This study shows that the educational attain-
ments of the climate aware were slightly better than the climate unaware respon-
dents. There are more respondents in the categories of Masters Degrees and above 
 Table 25.1  Extent of climate change awareness 
 Responses  Frequency  Percent  Valid percent  Cumulative percent 
 Valid  Only heard  33  22.0  46.5  46.5 
 Know something about it  29  19.3  40.8  87.3 
 Know a great deal about it  9  6.0  12.7  100.0 
 Total  71  47.3  100.0 
 Missing  System  79  52.7 
 Total  150  100.0 
 Source: Survey of Local Ofﬁ cials by Author, 2011 
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in the climate aware category (Fig.  25.2 ). In general, though, both aware and 
unaware respondents seem to have low levels of educational attainments. This prob-
ably reﬂ ects the general low level of literacy and education in Pakistan.
 According to the 1998 census in Pakistan (the last time a successful census was 
conducted there), the literacy rate in Lahore (one of the most developed parts of the 
country) was only 64.7 % (GOP  1998 ). According to the latest Pakistan Labour 
Force Survey 2009–2010, the overall literacy rate in Pakistan (age 10 years and 
above) is 57.7 % (69.5 % for male and 45.2 % for female). Low levels of education 
can also be seen from the fact that 37.5 % of the population in Pakistan has an edu-
cational attainment of below Matriculation (SSC). Quality of education is also very 
low in Pakistan because of the poor economic situation and peculiar socio-cultural 
conditions prevailing in the country. Most of the education budget is spent on sala-
ries rather than on teacher training or curriculum development (GOP  2010 –2011). 
Pakistan’s literacy rate is very low among other developing countries e.g. literacy 
rate in India is 74.04 % (GOI 2011), in Iraq 74.1 %, in South Africa 86.4, in Sri 
Lanka 90.7 and in China 92.2 % (Index Mundi  2011 ). 
 The educational budget of Pakistan is miniscule at only 39,513 million PKR (437 
million USD) (i.e. 1.7 % of total budget) out of a total Federal budget of 2,314,859 
million PKR (25,605 million USD) for 2011–2012. A huge part of Pakistan’s bud-
get is spent on defence affairs and services. The expenditure against defence affairs 
and services has been allocated at 495,215 million PKR (5478 million USD) (i.e. 
21.4 % of the total budget) in 2011–2012 (GOP  2011 –2012). Pakistan’s public 
spending on education as a percentage of Gross Domestic Product (GDP) is also 
very low as compared to other Asian developing countries. For example, Pakistan’s 
public spending on education as a percentage of GDP is lowest at 2.1 % as com-
pared to 5.2 % in Iran, 4.7 % in Malaysia, 3.5 % in Indonesia, 3.3 % in India and 
3.2 % in Nepal (GOP  2010 –2011). 
 Fig. 25.2  Educational level of climate change aware and unaware respondents 
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25.5.2  Severity of Climate Change 
 Pakistan is a semi-arid and arid country and has already very meagre water resources. 
Pakistan’s per capita water availability has reduced from 5000 to 1000 m 3 since 
1947 (independence of country) because of an unprecedented population growth 
rate that is one of the highest in Asia (Majeed and Piracha  2011 ). In the survey, the 
71 local ofﬁ cials who were aware of climate change were asked about the severity 
of the climate change threat to water resources. A majority of the respondents (73 %) 
believe that climate change is a very serious threat to the water resources of Punjab 
(Fig.  25.3 ). Only four local ofﬁ cials were unaware of the severity of the climate 
change threat to water resources in Punjab. While only a small percentage (13 %) of 
respondents has a deeper understanding of climate change (Table  25.1 ), a large 
percentage is convinced of its adverse impacts on water resources. This is perhaps 
due to present water shortages and widespread concern for the future of water 
resources.
25.5.3  Causes of Climate Change 
 A very big question in the climate change debate is its origins. Does it result from 
manmade causes or natural causes? Manmade causes of climate change include 
increases in greenhouse gases and emissions from automobiles, power plants, 
Very serious
Somewhat serious






 Fig. 25.3  Severity of climate change threat for water resources 
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factories, etc. Literature shows that 97–98 % of the climate researchers believe 
humans are causing climate change (Anderegg et al.  2010 ). 
 In the survey the local government ofﬁ cials were asked about the causes of cli-
mate change. An overwhelming majority of respondents believe both natural and 
manmade causes are responsible for climate change (Table  25.2 ). Only 21 out of 71 
(30 %) local ofﬁ cials think that climate change is only due to manmade causes. It 
further indicates a lack of knowledge about climate change phenomena among local 
ofﬁ cials in Punjab.
 Media is an important factor affecting environmental/climate change awareness 
as it can create misinformation about climate change and lead to less awareness of 
the issue. For example, Nunn ( 2009 ) found in his study in the Paciﬁ c Islands that 
media focused on disastrous situations and extreme future climatic predictions of 
what might happen. This did not raise climate change awareness in Paciﬁ c Islands, 
but rather created misunderstanding about climate change. It was found during the 
survey that there is widespread concern in Pakistan about HAARP technology 
(High Frequency Active Research Program – USA military defence program aimed 
at studying the properties and behaviour of the ionosphere) causing climate change. 
A section of the Pakistani media has created hype on alleged usage of HAARP in 
creating artiﬁ cial ﬂ ooding in Pakistan. For example, in an article in the daily  Jang 
newspaper (Pakistan) on March 23,  2011 , a renowned Pakistani columnist Nusrat 
Mirza accused the USA of artiﬁ cially causing the 2010 Pakistani ﬂ oods, possibly 
through the use of HAARP technology at a scientiﬁ c research centre in Alaska 
(Mirza  2011 ). According to a local news website Pakalert ( 2010 ):
 HAARP has recently been used in North-West area of Pakistan. The choice of starting point 
was perfect. All the ﬂ ood is going in downstream i.e. Khyber (Hills) to Karachi (Sea).It is 
designed to submerge entire Pakistan and bring up the worst crisis and chaos ever hap-
pened.  This ﬂ ood disaster is more manmade than natural . 
 Electronic media in Pakistan is also highlighting the possibility of the use of 
HAARP technology in artiﬁ cially creating 2010 ﬂ ooding in Pakistan. For example, 
one of private TV channels, ARY News broadcast a detailed program named as 
‘ Idraak ’ (which can be roughly translated as understanding) on 25th June  2011 , 
about the conspiracy of the use of HAARP technology in creating 2010 ﬂ ooding in 
Pakistan. According to this program, monsoon clouds in Pakistan usually come 
from the east. But in 2010, monsoon clouds also came from the west causing ﬂ ash 
ﬂ ooding in Pakistan. The program alleged of a conspiracy about the use of HAARP 
 Table 25.2  Causes of climate change 
 Responses  Frequency  Percent  Valid percent  Cumulative percent 
 Natural cause  5  7.0  7.0  7.0 
 Manmade cause  21  29.6  29.6  36.6 
 Both natural and manmade cause  44  62.0  62.0  98.6 
 Don’t know  1  1.4  1.4  100.0 
 Total  71  100.0  100.0 
 Source: Survey of Local Ofﬁ cials by Author, 2011 
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technology in sending monsoon clouds from the west in Pakistan. The discussion 
around HAARP clearly shows misconception among people of Pakistan about the 
use of this technology. It also indicates lack of awareness in Pakistan about the 
causes of climate change. 
25.5.4  Consequences of Climate Change 
 Global climate change impacts range from physical, to social and cultural aspects. 
Climate change is a great threat to the regions of developing countries because the 
effects of climate change are not equally distributed all over the world. The large 
and poor populations of developing countries are likely to be more affected by cli-
mate change impacts as compared to rich developed countries (Mertz et al.  2009 ). 
As developing countries, like Pakistan, are already suffering from high poverty lev-
els and a scarcity of resources, populations of these areas are more vulnerable to the 
effects of climate change. Pakistan is ranked 12th among the countries that will be 
seriously impacted from climate change while its per capita carbon emissions 
(ranked 135th) are very low in international terms (IUCN  2009b ). 
 Local ofﬁ cial’s opinion was sought during the survey about the present and future 
consequences of climate change for Punjab-Pakistan. Most of the respondents 
believe that water and food security of Punjab-Pakistan is threatened at the present 
time and in the future as a consequence of climate change (Fig.  25.4 ). Water, energy 
and agriculture sectors will be affected the most by climate change impacts in 
Pakistan (IUCN  2009b ). According to Qureshi ( 2005 ), climate change will have 
adverse impacts on water availability for crop production. It is estimated that 40 % 
more food will be required by the year 2025 to fulﬁ l the demand of an increasing 
population in Pakistan. This analysis shows consequences of climate change are very 
serious for Pakistan. While Pakistan will need much more food in future due to the 
pace of population growth, climate change is eroding even its current food  production 
capacity. The local planning ofﬁ cials seem to understand that the situation is dire.
 Fig. 25.4  Consequences of climate change 
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25.5.5  Government Role and Climate Change Awareness 
 The Government of Pakistan, with its limited ﬁ nancial and technical capacity, is 
trying to increase environmental awareness in various sectors such as energy, for-
estry, biodiversity and agriculture. The Government of Pakistan has also formulated 
and approved its ﬁ rst National Climate Change Policy but there is a need of coordi-
nation among different departments for implementation of such policies. It shows 
that the Government of Pakistan is at the very initial stages of dealing with the issue 
of climate change and raising climate change awareness at a local level. 
 The survey revealed that the majority of local ofﬁ cials believe that Provincial and 
National governments in Pakistan are not doing enough to increase awareness about 
climate change impacts. This perhaps is reﬂ ective of a lack of interest from Provincial 
and National governments in dealing with climate change issues. A central reason for 
governmental inaction in raising climate change awareness is the instability of the 
Pakistani government itself. Pakistan has experienced several waves of political vio-
lence, essentially related to various forms of sectarian, ethnic, tribal, and, more 
recently, so called global jihadi movements (Cohen  2011 ). This peculiar situation in 
the country is also creating a self-centered conspiracy based siege mentality in 
Pakistan that is hindering any government action for climate change awareness. 
 There are many barriers for local ofﬁ cials in promoting climate change awareness 
among the general public. Table  25.3 shows multiple responses of local ofﬁ cials about 
barriers in promoting climate change awareness among the public. Most of the respon-
dents believe that a lack of funds and government awareness are the main barriers that 
need to be removed in promoting awareness of climate change among the public. 
Similarly Lata and Nunn ( 2012 ) described in their study that the lack of awareness is 
a big barrier to climate change adaptation in developing countries. Other responses of 
local ofﬁ cials about barriers in promoting climate change awareness are the lack of 
government interest, corruption, lack of attention/responsibilities of authorities and 
lack of planning. Many local ofﬁ cials in Lahore believe that political instability and 
the fragile economic situation of the country are also main barriers for government in 
promoting climate change awareness among the public. Lata and Nunn ( 2012 ) argue 
that cultural barriers to climate change adaptation in developing countries are short 
term planning perspectives and traditional governance structures.
 Table 25.3  Barriers in promoting climate change awareness 
 Responses 
 Frequency 
 Percent of cases (%)  N  Percent (%) 
 Barriers in promoting climate 
change awareness 
 Lack of funds  30  33.3  42.3 
 Lack of staff  11  12.2  15.5 
 Lack of awareness  28  31.1  39.4 
 Any other  14  15.6  19.7 
 Unsure  7  7.8  9.9 
 Total  90  100.0  126.8 
 Source: Survey of Local Ofﬁ cials by Author, 2011 
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25.6  Awareness About Climate Change Impacts on Water 
Resources 
 Per capita water availability in Pakistan is very low at 1756 m 3 /year/person as com-
pared to the global average of more than 7000 m 3 /year/person (Adeel and Piracha 
 2004 ). According to Mirza and Ahmad ( 2005 ), even small changes in climate can 
cause water resources problems in Pakistan. Pakistan’s major reservoirs can only 
store 15.6 MAF (million acre feet) of water which has now been reduced to 12.8 
MAF due to silting. Pakistan has only 150 cubic meters of storage capacity per 
capita as compared to 5000 cubic meters of storage per capita in the USA. Scarcity 
of water has also reached an alarming situation in Pakistan with almost 90 % of 
available water used by the agriculture sector. Hence a large section of the popula-
tion suffers water shortages and high water pricing (Amir  2009 ). 
 The Punjab province has ﬁ ve rivers:  Indus ,  Jhelum ,  Chenab ,  Ravi and  Sutlej and 
these rivers are mainly fed by water from melting snow from glaciers. These rivers 
are the single most important natural resource in the province (Piracha  2008 ). High 
population density and growth has resulted in the scarcity of Punjab’s water 
resources. Climate change is an additional stress to the Punjab’s water resources. 
The local ofﬁ cials were asked about climate change impacts on water resources of 
Punjab. A vast majority of respondents in this survey are aware of the scarcity of 
water resources in Punjab due to climate change. Only 20 % of local ofﬁ cials were 
unaware of the scarcity of Punjab’s water resources due to climate change. 
 One of the signiﬁ cant impacts of climate change on water resources of Pakistan 
is unpredictable melting of glaciers followed by decreased river ﬂ ows. About two 
ﬁ fths (39 %) of the respondents were aware of Himalayan Glaciers melting due to 
climate change whereas almost the same number of respondents (38 %) were unsure 
about this fact. The World Bank Study ‘Pakistan’s Water Economy Running Dry’ 
(2006) cited in (Amir  2009 ) stated that “Western Himalayan Glaciers will retreat for 
the next 50 years causing increase in Indus River ﬂ ows. Then the glacier reservoirs 
will be empty, resulting in decrease of ﬂ ows by up to 30–40 % over the subsequent 
ﬁ fty years”. 
 Melting of seasonal snowfall and rapid glacier melting has resulted not only in a 
reduction of water resources but has also caused ﬂ ash ﬂ oods in many areas of 
Pakistan (Jilani et al.  2007 ). Pakistan’s economy is also affected by glacier melting 
because it depends on this water. A question about the impacts of glacier melting 
was asked of the 28 local ofﬁ cials who were aware of Himalayan Glaciers melting 
due to climate change (Table  25.4 ). According to 36 % of local ofﬁ cials, ﬂ ooding is 
the major impact of glacier melting on water resources of Punjab. Other impacts of 
glacier melting in Punjab are water scarcity and reduced agricultural yield. This 
analysis shows local ofﬁ cials have little understanding of Himalayan Glaciers melt-
ing due to climate change and its impacts on water resources of Punjab.
 Flooding is the most damaging and frequent natural disaster in Pakistan. 
According to Abbas’s ( 2009 ) Oxfam reports, 40 % of the population of Pakistan is 
vulnerable to multiple disasters and this vulnerability is predicted to be increased by 
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increasing climate change impacts. Almost 10 % of the Pakistan’s population was 
badly affected by the 2010 ﬂ ooding (Polastro et al.  2011 ). Around 75 % of the local 
ofﬁ cials in this survey believe that the 2010 ﬂ ooding in Pakistan was due to climate 
change impacts. Although local ofﬁ cials do not have a deeper understanding of cli-
mate change impacts, the majority of them believe that the 2010 ﬂ ooding in Pakistan 
was due to climate change impacts. 
25.7  Awareness About International Climate Change 
Agreements and Working to Reduce Climate Change 
Impacts 
 All local ofﬁ cials in this survey were unaware of the international climate change 
agreements, for example United Nations Framework Convention on Climate 
Change (UNFCCC), Kyoto Protocol and Intergovernmental Panel on Climate 
Change (IPCC). Pakistan has a few international commitments in the area of climate 
change like Medium Term Development Plan 2010–2015, United Nations (UN) 
Programme on Environment, National Environmental Policy, and National Energy 
Conservation Policy (NECP). These documents clearly describe the Pakistan gov-
ernment’s commitment with the International organisations regarding climate 
change (Khan  2011 ). Survey with local ofﬁ cials shows a lack of awareness and 
concern at the grass root level about the environmental and climate change 
agreements. 
 Local governments in some developing countries are aware of the formulation of 
climate change plans. For example, local governments in the province of Albay in 
the Philippines are making climate a change adaptation plan e.g. “Albay in Action 
on Climate Change (A 2 C 2 )”. Local government in Philippines also have the capacity 
to meet the challenge of frequent and severe climate hazards (Lasco et al.  2008 ). 
Since mid-2007, a number of provinces in China set up special task forces to work 
on climate change and made speciﬁ c plans for climate change research, mitigation 
and adaptation. China’s central and local government established a National Leading 
Group on Climate Change (NLGCC), National Coordination Group on Climate 
Change Strategy (NCGCCS), Provincial Leading Groups on Climate Change and 
Provincial Plans for Climate Change Response (Qi et al.  2008 ). 
 Table 25.4  Impacts of glacier melting on water resources of Punjab 
 Responses 
 Frequency 
 Percent of cases (%)  N  Percent (%) 
 Impacts of Glacier 
Melting 
 Water scarcity  11  33.3  39.3 
 Reduced agricultural yield  10  30.3  35.7 
 Floods  12  36.4  42.9 
 Total  33  100.0  117.9 
 Source: Survey of Local Ofﬁ cials by Author, 2011 
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 The local ofﬁ cials in Lahore/Punjab were asked about the formulation of a cli-
mate change adaptation plan. Majority of the respondents (97 %) said that their 
union council is not making any climate change adaptation plans to deal with the 
climate change impacts for Punjab. It shows a high level of irresponsibility in deal-
ing with the potentially devastating impacts of climate change in Punjab. Practically 
there is no climate change planning taking place at the local level in Lahore which 
is the most developed city in Punjab. It can thus be concluded that there is no plan-
ning at the local level in Punjab, Pakistan to adapt to climate change conditions. 
 Pakistan is a poor country with a very high population growth rate at 2.2 % per 
year and if it continues, Pakistan may have a population of 335 million by the mid-
dle of twenty-ﬁ rst century (Lieven  2011 ). There might be various reasons for not 
making any climate change adaptation plan by union councils in Lahore. One third 
(32 %) of local ofﬁ cials believe that a lack of awareness among local government 
ofﬁ cials is the main reason for not making any climate change plan by union coun-
cils. Many local ofﬁ cials described that it is not their responsibility to prepare cli-
mate change plans and it is the responsibility of Water and Sanitation Agency 
(WASA). 
 As discussed earlier ﬂ ooding is one of the biggest disasters that occurs in 
Pakistan. Of the population who are affected by natural hazards in Pakistan, 90 % 
are subjected to ﬂ ooding (Haider  2006 cited in Tariq and van de Giesen  2011 ). Most 
of the union councils (97 %) in this survey did not make any plan to reduce the 
impacts of future ﬂ ooding in Punjab. This shows a culture of carelessness in Punjab 
about dealing with future ﬂ ooding at a grass root level in the province. Local gov-
ernments in other developing countries are taking initiatives to make plans to reduce 
impacts of ﬂ ooding in their local areas. For example, Philippines’s government had 
recently installed 15 rain gauges on the slopes of Mount Mayon – an early warning 
system against deadly ﬂ oods and their plan is to install more sophisticated early 
warning weather stations to reduce the impacts of future ﬂ ooding (Lasco et al. 
 2008 ). 
25.8  Awareness About Geographical Information System 
(GIS) and Computer Use in Planning 
 GIS can be used efﬁ ciently for visual displays and preparing artistic community 
maps. These maps are cost-effective and efﬁ cient tools to increase public environ-
mental awareness. According to Wood ( 1994 ), maps are a good way of communi-
cating as they also show relationships with surrounding environments. Visual 
displays and maps are used in school curriculum to increase students’ awareness 
about surrounding environment. Maps have become an educational tool to create 
awareness and public participation tool that helps unite the community. 
 The last part of this chapter attempts to determine the level of use of GIS has in 
planning and to determine the possibility of using this tool to increase awareness of 
local ofﬁ cials about climate change. Questions related to this section were asked 
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from both climate aware and unaware respondents (150 local ofﬁ cials). All union 
councils in this survey had desktop computers in their ofﬁ ces however local ofﬁ cials 
only have basic computer knowledge. 
 Union council is the lowest tier of the local government system in Pakistan and 
local ofﬁ cials working in these councils are not well qualiﬁ ed to use the latest com-
puter software. Table  25.5 shows multiple responses of 150 local ofﬁ cials about the 
use of software for planning purposes at their respective union councils. All union 
councils’ local ofﬁ cials are using Civil Registration Management System (CRMS) 
for registration of birth, death, marriage and divorce certiﬁ cates. As shown in Table 
 25.5 , only 12 out of 150 union council local ofﬁ cials were using Microsoft Word for 
documentation of their work. Union councils’ ofﬁ cials are not using any software 
for planning purposes suggesting that planning tasks are probably not given to them.
 The internet has now become a basic requirement for every planning ofﬁ ce in the 
world. Internet access was asked of the local ofﬁ cials and 94 % of union councils 
did not have any internet access in their ofﬁ ces with only 9 out of 150 union coun-
cils having access to internet in their ofﬁ ces. It might be due to lack of resources of 
government to provide internet access in union councils. Poor internet access can 
also be due to a deﬁ ciency in English language skills and worries about inappropri-
ate viewing, playing games and chatting. 
 Not a single union council in this survey ever conducted an electronic survey 
(email survey). Most of the local ofﬁ cials described the reason for not conducting 
electronic surveys is that people do not respond to email surveys in Pakistan. It was 
revealed in the survey that local ofﬁ cials were not using computers for planning 
purposes at their union councils. They were only using computers for documenta-
tion of their work. Seventy nine percent of respondents in this survey agreed that 
computer use saved time and money. Despite scant use of computers by local ofﬁ -
cials in their work, they are convinced of the importance using computers for plan-
ning purposes which demonstrates their willingness to increase computer use for 
planning purposes. 
 Geospatial technologies may play an important role in increasing awareness of 
climate change’s irreversible and uncontrollable consequences among people and 
different public agencies. Among these technologies, GIS is an important tool to 
 Table 25.5  Softwares used by Union Councils 
 Responses 
 Frequency  Percent of 
cases (%)  N  Percent (%) 
 Type of software used by 
Union Councils 
 Microsoft Word  12  7.1  8.0 
 Microsoft Excel  4  2.4  2.7 
 Microsoft Power point  1  .6  .7 
 AutoCAD  2  1.2  1.3 
 CRMS (Civil Registration 
Management System) 
 150  88.8  100.0 
 Total  169  100.0  112.7 
 Source: Survey of Local Ofﬁ cials by Author, 2011 
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understand climate change phenomena in order to adapt. This survey attempts to 
ﬁ nd out the awareness of local ofﬁ cials about GIS. A majority of respondents (85 %) 
in this survey were unaware of GIS. In addition, major constraints to the use of GIS 
in Pakistan are (Zaidi  1998 ): (1) non-availability and high cost of GIS software, (2) 
acute shortage of GIS experts, and (3) the non-existence of relevant data in Pakistan 
to use with GIS. 
 At this stage of the survey, a few maps of climate change as examples were 
shown to local ofﬁ cials (see Annexure A). After seeing these maps, a majority of 
respondents (91 %) agreed that they could be helpful in raising climate change 
awareness among the public. Only 12 out of 150 (8 %) local ofﬁ cials were still 
unsure about the use of GIS maps to raise climate change awareness. It shows the 
readiness of local ofﬁ cials to use computer tools/GIS in raising climate change 
awareness among the public. 
 A question was asked of the local ofﬁ cials regarding their opinion of the prepara-
tion of climate change maps for Punjab using GIS. The majority of respondents 
(94 %) believed that climate change maps for Punjab should be prepared using 
GIS. It was revealed during the survey that a number of local ofﬁ cials wanted to 
display climate change maps in their ofﬁ ces to increase climate change awareness 
among the public but they do not have enough expertise to prepare such maps. 
These responses show a willingness of local ofﬁ cials to prepare climate change 
maps for Punjab using GIS. 
 At the end of this survey, a question about suggestions to reduce the adverse 
impacts of climate change was asked of the 71 local ofﬁ cials of union councils who 
were aware of climate change. Some local ofﬁ cials mentioned existing problems in 
the country (for example, corruption) rather than giving suggestions to reduce the 
impacts of climate change. Although the majority gave suggestions to increase 
awareness via campaigns, seminars and workshops about climate change, the reduc-
tion of pollution and increasing plantation. A few respondents gave religious sug-
gestions to reduce the impacts of climate change such as to follow Islam completely 
and be good in deeds then God will solve all problems. These suggestions are 
 similar to the study of Lata and Nunn ( 2012 ) in Rewa Delta, Fiji where people have 
spiritual beliefs that climate change impacts are the unalterable will of a god. 
25.9  Conclusions 
 Pakistan is a disaster-prone country and climate change impacts are exacerbating 
the number and extent of disasters. Rapid population growth, poor urban manage-
ment, and non-implementation of various policies are creating the peculiar situation 
for the country. Pakistan’s resilience to deal with the adverse impacts of climate 
change is also very low because of the country’s socio-political instability. Extreme 
poverty and a weak institutional capacity to effectively respond to the climate 
change impacts in Pakistan is also increasing vulnerability to existing disasters. 
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 This chapter highlights that climate change awareness is at an alarmingly low 
level in local government in Pakistan. Understanding of climate change impacts and 
its consequences is very low at the lower level of local government among union 
council local ofﬁ cials in Punjab. Scarcity of water resources in Punjab is already at 
an alarming situation and climate change impacts will exacerbate it. Local ofﬁ cials 
are aware of the adverse impacts of climate change on water resources. There is 
little understanding among local ofﬁ cials about the causes of climate change and 
how it might exacerbate water security situation. 
 This chapter also revealed that local ofﬁ cials at union councils have a low level 
of education and are poorly trained. These ofﬁ cials are unaware of the Himalayan 
Glaciers melting due to climate change. They (those who are aware of climate 
change) believe that the 2010 ﬂ ooding in Pakistan was due to climate change 
impacts. They have no knowledge about international climate change agreements. 
Local ofﬁ cials are ill-equipped to prepare any climate change adaptation plans to 
reduce future ﬂ ooding in Punjab. Local ofﬁ cials are unaware of the use of GIS and 
their importance in planning. They believe, when prompted, that GIS prepared cli-
mate change maps can be helpful in raising climate change awareness among the 
public and these maps should be prepared for Punjab. 
25.10  Recommendations 
 There are a very few studies on climate change research in Pakistan. However there 
is a need to strengthen the institutional setup to prepare and implement climate 
change adaptation strategies in Pakistan. Some policy recommendations to deal 
with the issue of climate change by local government in Pakistan are as follows:
•  Climate change awareness raising campaigns are needed at a local level in 
Pakistan. 
•  Local government setup in Pakistan should be strengthened to implement 
National Climate Change Policy. 
•  Potential climate change adaptation actions are need at a local level to reduce the 
vulnerability of climate change impacts in Punjab. 
•  Water resources are very sensitive to the impacts of climate change. So water 
resources adaptation measures should be incorporated in planning and develop-
ment policies of government. 
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